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iEIectric machine laminated core design - uses yoke cross-member 
:\vith one end-face concave and other convex 
• LVOV POLY 30.09.85-SU-958974 
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=30.09.85 as 958974 (987Alt) 

Laminated core design is based on separate lamination stacks (l) 
arranged around a circle and fixture elements (2) securing the core. 
To simplify the design and improve the steel utilisation factor during 
mfr. t one endface of the yoke cross-brace has a concave surface and 
the other a convex surface with a radius of curvature greater than 
half the width of the cross-brace and with centres of curvature 
located at an identical distance from the tooth axis. 

USE - Electric machine (d.c. and a.c. types) stator and rotor 
laminated core design. Bul.43/23.11.87. (4pp Dwg.No.1/4) 
N88-132440 V6-M7 
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(57) H3o6peTeHHe othochtch k sneKTpo- 

MaiUHHOCTpoeHHK). Uenb H306peTeHHH - 

-noBbnneHHe K03<txJ>HUHeHTa HcnoJib30BaHHH 
CTaJlH npH H3 rOTOBJlGHHH • CepAe^HHK 
BbinOJIHeH H3 anacTHH 1 H sjibmghtob 



KpenjieHHH* 2. ILnacTHHw 1 coctoht hs 
noJio^eK h sy6uoB,npoAOJibHbie och 
KOTopbix pacnonoxceHbi noA yrnoM APyr 
k APyry .npOTHBonoAO^cHbie topum nono- 
MeK CKpyrjieHbi. KoopAHHaTbi ueHTpoB 
paAHycoB cKpyrjreHHH pacnojioaceHbi Ha 
npHMOH , napajuiejibHoif npoAOJibHOH och 
o6ojiomkh. no ueHTpaM cKpyrneHHH Top- 

UOB nOJIO<ieK BbinOJlHGHbl CKB03Hbt6 OT~ 

BepcTHH . ILnacTHHbi 1 Bcex cjioeB* cep- 

AeMHHKa yjlOTKetlb! T3K , MTO OTBepCTHH 

b noJioMKax o6pa3ywT KaHanw, b koto- 
pbix pacnoJioaceHbi sneMeHTbi KperuieHHH 
2. B MeTHbix cjiohx nnac-THH 1 cepAeu- 
HHKa OTBepCTHH p acnonoaceHbi cjieBa ot 
• npoAOJibHOH och 3y6ua, a b HeHeTHboc 
cjiohx - cruiaBa. CoceAHHe jihcth hjih 
rpynnbi jihctob noBepHyTbt Ha 180 h 
o6pa3yioT rpe6eH*iaTbie noBepxHocTH.. 
3to. no3BonneT ynpocTHTb kohctpyk- 
uhk). A an. c " 
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H3o6peTeHne othochtch k onexTpo- 

MatUHHOCTpoeHHW, B MaCTHOCTH K KOH~ 
CTPYKUHHM UIHXTOBaHHblX cepAGMHHKOB 
CTaTOpOB M pOTOpOB 3/lCKTpHMeCKHX Ma" 

niHH nocTOHHHoro h nepeMeHHoro Toxa. 
UeJib H3o6peTeHHH - ynpotneHHe koh- 

CTpyKUHH H nOBMUieHHe K03(M>HUHeHTa 

HcnonbsoBaHHH CTanH npn «3roTOBne- 

HHH • 

Ha 4)Hr. 1 noKa3aHa kohctpykuhh 

CepAGMHHKa H3 O.TAenbHMX no OKpyjKHOC- 

th MacTeft; Ha 4)Hr. 2 KOHCTpyKUHH 
JIHCTOB, H3 KOTOpbDC Ha6paHbi oTAenb- 
Hbie nacTH cepAeMHHKa;Ha $Hr. 3 - 

KOHCTpyKUHH OTAGJlbHOH MaCTH cepAeU- 

HHKajHa 4>nr- A - pacKpofi cTaJibHoft 

JieHTbl npH H3 rOTOBJieHHH J1HCTOB. 

. CepAeMHHK COCTOHT H3 f>HA a OTA^JIb" 

Hbix MacTefi 1; pacnonoxceHHbDC no ok- 

pyKHOCTH, H 3JieM6HTOB 2 KpCnJlGHHH 

(4)Hr. 1). OrAeJibHwe m3Cth 1 cepAe**- 
hhks na6paHw H3 jihctob (<l>Hr. 2), ka*- 

AblH H3 KOTOpblX HM6CT 3y6eiX 3 H nO~ 

jioMKy A HpMa, OAHH ropen 5 *iojiom- 
kh A apMa HMeeT BorHyTyio,a APyron 
Topeu 6 BbinyKJiyw nosepXHocTH c paAH- 

yCOM KpHBH3HbI XT, 6oJIb01HM nOJIOBHHbl 
EHpHHbl h nOJIOMKH A, UeHTpbl 7 H 8 

KpkBH3Hbi TbpuoB 5 h 6 pacnono*eHbi 

Ha OAHHaKOBOM paCCTOHHHH a OT OCH 

9 3y6ua 3 Ha npnMOH 10, napajuieJib- 
HOH OCH 1.1 nOJIOMKH A HpMa. B nojioM- 
Ke A npMa BbinojiHeHo oTBepcTiie 12, 
ueHTp KOToporo coBnaA^eT c ueHTpoM 

KpHBH3Hb! TOPUa 6. B KaXAOfi H3 OT- 

AejibHbix uacTefi 1 cepAeMHHKa coceAHHe 
jiHCTbi HJiH rpynnw - jihctob 

OTHOCHTeJlbHO OCH 9 

h o6pa3y»T rpe6eHMaTbie noBepXHocTH 
1A h 15 (<t)Hr. 3), nocpeACTBOM koto- 

■ pbDC HaCTH 1 CepACMHHKa COMJieHHWT- 

ch Apyr c APyrpM. B ixhuhhaphmgckhx 
KaHaxiax, o6pa30BaHHbix otbcpcthhmh 
12 jihctob, ycTanoBJieHbi aneMeHTbi 2 
KpenneHHH, cth rHBajomne cepA^HHHK . Bbi- 
noJiHeHHe topuob 5 h 6 nonoMex A 
. npMa CKpyrjieHHbiMH, Bbi6op paAHyca" 
CKpyrjieHHH r > 0,5 h h cootbctct- 
Bywmee pacnojiomeHHe. ueHTpos 7 h 8 

OTHOCHTeJlbHO npOAOJIbHOH OCH 1 1 nOJlOM- 

kh A npMa jihctob o6ecneMHBaeT bos- 

MOJKHOCTb H3TOTOBJXeHHH H3 OAHHX H 
TeX 3Ke JIHCTOB CepAGMHHKOB C JlK)6bIM , 

HanepeA saASHHbtM mhcjiom sy6uoB z. 
flpn 3tom AHaMeTp paSonen no Be px HO CTH 
D cepAeMHHKa onpeAenneTCH no coot- 



rAe a - paccTOHHHe ot och 9 3y6ua { 
3 Ao.ueHTpoB 7 h 8; 

1 - paCCTOHHHe OT npHMOH 10, 

npoxoA*meH uepes ueHTpw 
*' 7 h 8, ao Topua 13 3y6ua; 

z - 3 t A, 5,.-. - MHCJTO 3y6uoB 
(oTAenbHux MacTefi) cepAey- 

HHKa • * 

10 3Aax 6epeTCH npn onpeAene- 

hhh AnaMeTpa pacTo^xn cepAeMHHKa 
c BHyTpeHHHMH 3y6uaMH (cTaTopw 

aCHHXpOHHblX H CHHXpOHHblX MamHH , Hapy*- 
Hbte HHAyKTOpbl MaWHH nOCTOHH HOTO TO- 

15 Ka h T.A.);3Hax - npn onpeAene- 

hhh BHeniHero AnaMeTpa cepAeMHHKa c 
HapyxcHbiM 3y6uoBbiM cnoeM (ppTopbi Ma- 
niHH nocTOHHHoro" h nepeMeHHoro ^ TOKa , r 

BHyTpeHHHe HHAyKTOpU H T\.A'.). 
20 npH H3 TOTOBJieHHH JIHCTOB HX nrraM- 

noBKy BeAyT H3 cTanbHOH jieHTbi 16 
(<t>Hr. A), ranpHHy B kotopoh BbiGnpawT 

H3 yCJIOBHH 



25 



30 



35 



noBepnyTU 
3y6ua 3 na 180 



4p 



. B = 2h + S; 

tag S - BbicoTa 3y6i;a 3. 

YnpomeHHe KOHCTpyKUHH jihctob chh- 
^aeT TpyAoeMKOcTb H3 roTOBJieHHH 
niTaMnoB h co3A3Gt npeAnocbinKH a^h 
MexaHH3auHH h aBTOMaTH3ai;HH npouec- 

Ca BUHXTOBKH, MTO B COMCTaHHH C BbICO~ 
KHM K03(Jx})HAHeHTOM HCnOJIb30BaHHH CTa* 

jih ACJiaeT npeAnaraeMyw KOHCTpyx- 
AHio cepAeMHHKa nepcneKTHBHOH fxnx 
npHMeHeHHH b Majibix sjiexTpnuecKHX Ma- 
mHHax MaccoBoro npoH3BOACTBa, nccne- 
AOBaTejibCKHX h yMe6Hbix moagjihx. ¥ 

O o p m y ji a H3o6peTeHHH 
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OIhXTO BaHHblH CepACMHHK 3JieKTpHMeC- 
KOH MafflHHbl, COCTOHIAHH H3 OTACJIbHbCX • 

no oKpyscHocTH HacTen, Ha6paHHbix H3 

45 JIHCTOB, Ka?KAblH H3 KOTOpblX HMeeT 

3y6eu h noHOMKy HpMa,* h 3 jieMeHTOB 
KpenneHHH, cTHTHBawmnx cepAeMHHK, 

OTHHMaiOIUHHCH TeM , MTO , 

c uejibio ynpomeHHH KOHCTpy kahh h no- . 

BblllieHHH K034>4)HUHeHTa HCnonb30BaHHH 

-CTanH npn H3rQTOBJieHHH t oahh Topeu 
noJioMKH npMa HMeeT BorHyTyw,a APy~ 
rpfi BbiriyKJiyK) noBepxHOCTH c paAnycbM 

KpHBH3HbI,6onbUIHM nOHOBHHbl IUHpHHbl nO~ 
5S JIOMKH H C UeHTpaMH KpHBbDC , paCnO- 
JIOKeHHblMH -Ha OAHHaKOBOM paCCTOHHHH 

ot och 3y6ua t npn 3tom coceAHHe jihc- 
Tbi hjih rpynnw jihctob k3?kaoh uacTH 
noaepHyTbi APyr OTHOCHTeJlbHO Apyra 
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(54) LAMINATED CORE OF AN ELECTRICAL MACHINE 

(57) The invention relates to electrical engineering. 
The object of the invention is to increase the steel 
utilization factor in fabrication. The core is made of 
plates 1 and fastening elements 2. Plates 1 consist of 
strips and teeth, the longitudinal axes of which are 
disposed at an angle to one another. The opposite ends 
of the strips are rounded. The coordinates of the 
centers of radius of the roundings are located on a 
straight line, parallel to the longitudinal axis of the 
shell. Apertures are formed through the centers of the 
roundings of the strip ends. Plates 1 of all layers of 
the core are placed such that the apertures in the 
strips form channels in which fastening elements 2 are 
located. . In the even-numbered layers of plates 1 of 
the core, the apertures are disposed to the left of the 
longitudinal axis of the tooth, and in the odd-numbered 
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layers - to the right. Adjacent laminae or groups of 
laminae are turned through 180° and form comb-like 
surfaces. This makes it possible to simplify the 
design. 4 figs . 




The invention relates to electrical engineering, 
in particular to designs of laminated cores of stators 
and rotors of direct and alternating current electrical 
machines . 

The object of the invention is to simplify the 
design and to increase the steel utilization factor in 
fabrication. 

Figure 1 shows the design of a core made from 
individual sections disposed around the periphery; 
Fig. 2 - the design of the laminae from which the 
individual sections of the core are assembled; Fig. 3 - 
the design of an individual section of the core; Fig. 4 
- the blank layout of a steel strip when fabricating 
the laminae . 

A core consists of a series of individual sections 
1, disposed around the periphery, and fastening 
elements 2 (Fig. 1) . Individual core sections 1 are 
assembled from laminae (Fig. 2), each of which has 
tooth 3 and yoke strip 4, one end 5 of yoke strip 4 
having a concave, and the other end 6 a convex, surface 
with radius of curvature r, which is greater than half 
the width h of strip 4. Centers of curvature 7 and 8 
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of ends 5 and 6 are located at an identical distance a 
from axis 9 of tooth 3 on straight line 10, parallel to 
axis 11 of yoke strip 4. Aperture 12, the center of 
which coincides with the center of curvature of end 6, 
is formed in yoke strip 4. In each of individual core 
sections 1, adjacent laminae or groups of laminae are 
turned through 180° relative to axis 9 of tooth 3 and 
form comb-like surfaces 14 and 15 (Fig. 3), by means of 
which core sections 1 are joined to one another. 
Fastening elements 2, which hold the core together, are 
mounted in the cylindrical channels formed by apertures 
12 of the laminae. Making ends 5 and 6 of yoke strips 
4 rounded, selecting the radius of the rounding as 
r > 0.5h, and corresponding positioning of centers 
7 and 8 relative to longitudinal axis 11 of yoke strip 
4 of the laminae ensures that cores with any 
predetermined number of teeth can be fabricated from 
one and the same laminae. The diameter D of the 
working surface of the core is then determined using 
the relationship 

d = 2(- — — +/; 

sinn/ z 

where a is the distance from axis 9 of tooth 3 to 
centres 7 and 8; 
1 is the distance from straight line 10, which 
passes through centers 7 and 8, to tooth end 
13; 

z is 3, 4, 5,.... - the number of teeth (of 
individual sections) of the core. 
The sign "-" is used when determining the bore 
diameter of a core with internal teeth (the stators of 
asynchronous and synchronous machines, the external 
inductors of direct current machines, etc.); and the 
sign "+" when determining the outside diameter of a 
core with an external toothed layer (the rotors of 
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direct and alternating current machines, internal 
inductors, etc.). 

When fabricating laminae, they are stamped from 
steel strip 16 (Fig. 4), the width B of which is 
selected using the condition 

B = 2h + S, 
where S is the height of tooth 3 . 

Simplifying the design of the laminae reduces the 
labor content of press tool fabrication and creates the 
preconditions for mechanization and automation of 
lamination processes which, in combination with the 
high steel utilization factor, means that the core 
design now proposed has good prospects for use in mass- 
produced small electrical machines, and in research and 
teaching models. 
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Claim 

A laminated core of an electrical machine, consis- 
ting of individual sections disposed around the 
periphery and assembled from laminae, each of which has 
a tooth and a yoke strip, and fastening elements which 
hold the core together, wherein, with the object of 
simplifying the design and increasing the steel 
utilization factor in fabrication, one end of the yoke 
strip has a concave, and the other a convex, surface 
with a radius of curvature greater than half the width 
of the strip and with the centers of the curves located 
at an identical distance from the axis of the tooth, 
adjacent laminae or groups of laminae of each section 
being turned through 180° relative to one another, 
forming comb-like surfaces by means of which the core 
sections are joined to one another, and an aperture 
being formed in the yoke strip for location of the said 
fastening elements, the center of this coinciding with 
the center of curvature of the convex surface. 
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